A novel antibody for human induced pluripotent stem cells and embryonic stem cells recognizes a type of keratan sulfate lacking oversulfated structures.
We have generated a monoclonal antibody (R-10G) specific to human induced pluripotent stem (hiPS)/embryonic stem (hES) cells by using hiPS cells (Tic) as an antigen, followed by differential screening of mouse hybridomas with hiPS and human embryonal carcinoma (hEC) cells. Upon western blotting with R-10G, hiPS/ES cell lysates gave a single but an unusually diffuse band at a position corresponding to >250 kDa. The antigen protein was isolated from the induced pluripotent stem (iPS) cell lysates with an affinity column of R-10G. The R-10G positive band was resistant to digestion with peptide N-glycanase F (PNGase F), neuraminidase, fucosidase, chondrotinase ABC and heparinase mix, but it disappeared almost completely on digestion with keratanase, keratanase II and endo-β-galactosidase, indicating that the R-10G epitope is a keratan sulfate. The carrier protein of the R-10G epitope was identified as podocalyxin by liquid chromatography/mass spectrometry (LC/MS/MS) analysis of the R-10G positive-protein band material obtained on sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE). The R-10G epitope is a type of keratan sulfate with some unique properties. (1) The epitope is expressed only on hiPS/ES cells, i.e. not on hEC cells, unlike those recognized by the conventional hiPS/ES marker antibodies. (2) The epitope is a type of keratan sulfate lacking oversulfated structures and is not immunologically cross-reactive with high-sulfated keratan sulfate. (3) The R-10G epitope is distributed heterogeneously on hiPS cells, suggesting that a single colony of undifferentiated hiPS cells consists of different cell subtypes. Thus, R-10G is a novel antibody recognizing hiPS/ES cells, and should be a new molecular probe for disclosing the roles of glycans on these cells.